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We, Cliffe & Company Limited of 
Longroyd Bridge, Huddersfield, in the 
County of York, a British Company, do 
hereby declare the invention, for which we 
5 pray that a patent may be granted to us, 
and the -method by which it is to be per- 
formed, to be particularly described in and 
by the following statement: 
The object of this invention is to provide 

10 a weigh-feed mechanism of general applica- 
tion, but more specially, the invention has 
been developed with the needs of a textile 
weigh-feed mechanism in mind. It is well 
known that the greatest single factor affect- 

15 ing the levelness and weight of the sliver or 
slubbing produced on a textile carding 
machine is the degree of accuracy of the 
weigh-feed mechanism with its weigh-pan 
arrangement. By means of the present in- 

20 vention, the performance of such a weigh- 
feed mechanism is improved. 

According to this invention, an arrange- 
ment for delivering weighed material to a 
processing machine comprises a weigh-feed 

25 mechanism comprising a conveyor adapted 
to supply the material to be weighed to a 
weigh-pan, the weigh-pan being adapted to 
stop the conveyor when the pan receives a 
predetermined weight of material, and a con- 

30 trol mechanism comprising three control de- 
vices adapted to be actuated successively by 
a timing mechanism driven in timed relation- 
ship with the processing machine these con- 
trol devices being arranged to cooperate in 

35 such a way with a fourth control device, 
adapted to be actuated by the weigh-pan as 
to regulate a variable speed drive to the con- 
veyor, so that if the weigh-pan weighs early 
(i.e. before the appropriate period in the 

40 cycle of the timing mechanism to give a cor- 
rect feed of material to the processing 
machine) the speed of the conveyor is re- 
duced; if the weigh-pan weighs correctly 
[Pri. * 



there is no change of the speed of the con- 
veyor, and if the weigh-pan weighs late, the 45 
speed of the conveyor is increased. 

In a preferred arrangement, there is a fifth 
control device adapted to be operated if the 
weigh pan weighs early or correctly, to pre- 
vent any alteration in the speed of the con- 50 
veyor due to subsequent operation of the 
control device associated with late weighing. 

The control devices may be mechanical 
devices — such as valves for a hydraulic or 
pneumatic system, or clutches for a purely 55 
mechanical drive — or they may be electrical 
switches controlling solenoids. 

In the preferred arrangement hereinafter 
described, as applied to a weigh-feed mecha- 
nism for a textile carding machine, it has 60 
been found desirable to control the variable 
s peed drive -through pneumatic cylinders 
operating the adjusting device of a variable 
speed unit of the kind which is capable of 
providing an infinite number of ratios over 65 
a specific range of operation. Pneumatic cy- 
linders are less prone to defects due to the 
presence of fibres than solenoids, and of 
course, there is less fire risk. It has also 
been found practicable to operate certain 70 
associated parts of the weigh-feed mecha- 
nism by pneumatic means. For example, the 
weigh pan may be provided with doors 
opened and shut by pneumatic cylinders, 
and there may be a pushing-up board 75 
adapted to push fibres delivered on to the 
feed-sheet of the scribbling or carding 
machine forwardly towards the likerin roller, 
this pushing-up board being also pneumatic- 
ally driven. 80 

It is preferred that the timing mechanism 
should take the form* of a series of cams 
mounted on a common shaft. This is a 
simple arrangement which is easy to drive 
(and the shaft may be the output shaft of a 85 
variable speed unit) and the cams can be 
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adapted to operate valves or switches as re- 
quired. 

One arrangement of a weigh-feed mecha- 
nism and its control mechanism in accord- 
5 ance with the invention for a textile carding 
machine, will now be described by way of 
example only, with reference to the accom- 
panying drawings in which: — 

Figure 1 is a side view of a weigh-feed 
10 mechanism, with the near side wall removed 
to show its driving arrangements, 

Figure 2 is a view of the other side of the 
weiah-feed mechanism shown in Figure 1, 

Figure 3 is a sectional plan view of the 
15 mechanism shown in Figures 1 and % taken 
on the line III-1II in Figure 1, 

Figure 4 is a part sectional view to a 
larger scale of a variable speed reduction 

20 Figure 5 is a part sectional elevation of a 
control box and cam mechanism, 

Ficure 6 is a plan view of the control box 
shown in Figure 5 with the lid removed, 
Fisure 7 is an end view of the mechanism 

25 shown in Figure 5 looking in the direction 
of arrow VII, and 

Figure 8 is a schematic diagram of a pneu- 
matic circuit. 
Referring to Figures 1, 2 and 3, there is 

30 illustrated a weigh-feed mechanism for a 
textile carding machine. A hopper 10 has 
an endless travelling conveyor 11 arranged 
horizontally in the hopper, and this con- 
veyor is driven by gearing 12 and a chain 

35 drive 13 from a pulley 14 mounted on the 
output shaft of a speed reduction gearbox 15 
(the drive to which will be described later). 
The conveyor 11 forms the floor of the 
hopper 10, and carries fibrous material 

40 placed in the hopper towards a travelling 
sheet or spiked elevator 16 arranged at the 
outlet end of the hopper. The spiked ele- 
vator 16 is passed around top and bottom 
rollers 17 and 18 and a tensioning roller 19. 

45 Fixed on the shaft of the top roller 17 is a 
pulley 20, and there is a chain drive 21 from 
a pulley 22 fast on a layshaft 23. Also fast 
on the layshaft 23 is a driven pulley 24, 
which is driven by a belt 25 from a second 

50 pulley 26 on the output shaft of the speed 
reduction gearbox 15. Thus both the hori- 
zontal conveyor 11 and the spiked elevator 
16 are driven from the output side of the 
eearbox 15, and it is these two conveyors 

55 which cause the delivery of the material out 
of the hopper 10. 

A main driving motor 27 is mounted on a 
part of the hopper framework (indicated at 
28 in Figure 3) below the spiked elevator 

60 16, and its output shaft is connected via a 
flexible coupling 29 with a variable speed 

- unit 30 of the type usually referred to as 
infinitely variable. That is to say. the unit 
30 is capable of an infinite number of speed 

65 ratios between predetermined limits and 



there are control means (which will be de- 
scribed in detail later) whereby the effective 
ratio of the variable speed unit 30 can be 
varied. On the output side of the variable 
speed unit, there is a driving connection 70 
through a combined clutch brake and coup- 
ling unit 31, with the input side of the re- 
duction gearbox 15. 

A separate electric motor 32 is fixed on 
one side wall of the hopper 10, and a pulley 75 
33 fixed on the output shaft of this motor 
drives a belt 34, which drives a pulley 35. 
The pulley 35 is connected to an eccentric 
motion 36 which carries a comb 37, and 
there is a pivoted lever 38 and a link 39 80 
which together restrict the motion of the 
comb 37 to an oscillating motion. The comb 
37 is used to comb off the ascending stretch 
of the elevator 16. any excessively large 
lumps of fibrous material, and it does not 85 
matter if this comb continues to oscillate 
when the elevator 16 is stopped. 

A further pulley 40 fixed on the layshaft 
23 drives a belt 41 which in turn drives a 
pulley 42 fixed on one end of a rotating 90 
brush or comb 43. The rotating brush thus 
only operates when the elevator 16 is work- 
ing, and is used to brush fibrous material off 
the upper part of the descending stretch of 
that elevator. '5 

Below the brush 43, there is an open 
topped scale pan 44 which extends across 
the full width of the mechanism to receive 
all the material which drops or is brushed 
off the elevator 16. The scale pan is sup- 100 
ported by pivoted levers 45 and 46 one at 
each side of the mechanism, and is balanced 
by a balance weight device 47 which is mov- 
able along the lever 46. Balanced scale pans 
are well known in textile hopper-feed 105 
mechanisms, but in this instance the balance 
weight device is constructed as described in 
Patent Application No. 9676/63 (Serial No. 
990,894). As in the conventional weigh- 
feed mechanism, the scale pan is arranged 110 
so that when it has received a predetermined 
weight of material, it drops and in so doing, 
it operates a control mechanism which stops 
the elevator 16, and the brush 43, so that no 
more material is fed to the pan. This mecha- 115 
nism controls the quantity of material de- 
livered from the hopper to the pan. 

The scale pan has to deliver its load of 
fibrous material to a horizontal travelling 
sheet conveyor 48. which forms part of a 120 
scribbler and which feeds materials to the 
feed rollers 49 and likerin 50 of the scribbler. 
(The remainder of the scribbler and the card 
are not shown). To ensure uniform output 
and Ievelness of the slubbing produced on 125 
the card, the scale pan must weigh 
accurately, and it must deliver its loads to 
the conveyor 48 at correctly timed intervals. 
The timing of the delivery does not present 
sreat difficulties, and in conventional mecha- 130 
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nical arrangements, it is achieved by a gear 
segment rotated in timed relationship with 
the motion of the conveyor 48, which seg- 
ment meshes with a gear pinion on the scale 
5 pan, and upturns the pan so that its contents 
fall out on to the conveyor 48, But the pro- 
blem of ensuring accurate weighing is acute, 
because of the nature of the material and 
the method of feeding it from the hopper 

JQ into the pan. 

If the material is being delivered at too 
quick a rate from the hopper, the pan will 
" weigh M (i.e. it will lower) early in the cycle 
of the segment, and there will be a com- 

45 paratively long delay before the pan is 
turned over. This early weighing is usually 
associated with underweight loads, because 
the material has been delivered so quickly 
that its -kinetic energy has caused the pan to 

20 drop before the correct weight had been de- 
livered. Conversely if the pan weighs late, 
it only just drops before it is overturned. If 
the mechanism persistently weighs late, then 
eventually it may fail to weigh at all in one 

25 cycle (because it does not drop until the seg- 
ment has passed) and consequently there is 
a blank space on the conveyor 48. The in- 
vention provides a method of correcting 
automatically for early or late weighing. 

30 in this arrangement, there is no rotating 
segment, and the scale pan is not overturned. 
Instead, the scale pan has a pair of door 
flaps 51 and 52, each of which is hinged so 
that it can swing from the closed position 

"35 shown in Figures 1 and 2, to an open posi- 
tion as indicated by dotted lines in Figures 
1 and 2. A link 53 is connected between 
each flap 51 and 52 and a cross piece 54, 
and this cross piece is fixed to the lower end 

^0 of the ram of a double acting pneumatic cy- 
linder 55.* There are two pneumatic cylin- 
ders 55 arranged one at each side of the 
machine. Thus if air under pressure is ad- 
mitted to the upper ends of the cylinders 55, 

45 the rams will descend, and so will the cross 
pieces 54, so that the links 53 force their 
respective doors to swing open. Of course, 
the "opening of the doors 51 and 52 has 
exactly the same effect as the overturning of 

50 a scale pan. To close the pan doors, it is 
only necessary to admit air under pressure 
to the lower ends of the cylinders 55. 

At the opposite end of the lever 46 to the 
scale pah, there is a pneumatic servo valve 

55 56 a which is adapted to be operated each 
time that part of the lever 46 rises (i.e. when 
the scale pan drops or " weighs "), a pneu- 
matic control valve 57 adapted to be oper- 
ated by the servo valve 56, and a micros 

60 switch 58 also adapted to be operated by the 
servo valve 56, when the scale pan weighs. 
The micro switch is connected in an elec- 
trical circuit (not shown) which controls the 
clutch and brake 31. This circuit is so ar- 

65 ranged that so long as the scale pan remains 



is its upper position, the clutch is engaged, 
the brake is released, and so drive is main- 
tained tQ the eleyator 16 and brush 45; but 
as §oon as the scale pan weighs, tie clutch 
is disengaged and the brake applied, so that 70 
the elevator 16 and brush 43 are arrested 
very quickly, ft will be appreciated that the 
scale pan need only move a small distance 
tp operate the servo valve and the micro 
switch, and the use of electrical control of 75 
the clutch and brake provides a very quick 
response to a signal from} the scale pan that 
the correct weight of material has been re- 
ceived. 

A double acting pneumatic cylinder 59 is 80 
fixed on one side of the hopper, with its ram 
pointing down towards the end of the lever 
46 to which the pan is attached. This double 
acting cylinder 59 is only provided to 
cushion the return of the pan after it has 85 
discharged its load, because if the pan is not 
cushioned, it might bounce down again from 
the top position sufficiently to operate the 
switch 58 which would stop the feed ele- 
vator 16, The arrangement is such that the 90 
ram of the cushioning cylinder is projected 
(as will be further described) when the pan 
44 drops, and then the returning lever 46 
engages the ram, and has to ride back into 
its original position in engagement with the 95 
retracting ram, which thus provides the 
cushioning effect. 

It has been found advantageous to pro* 
vide a device for pushing material delivered 
on to the conveyor 48 forwards towards the 100 
likerin 50 after each delivery from the weigh 
pan 44. This device takes the form of a 
pushing-up board 60, which is simply a ver- 
tical board extending across and just above 
the top flight of the conveyor 48, this board 105 
being carried by blocks 61 which sUde in 
guides 62 at each side of the hopper, so that 
the board has a rectilinear forwards and 
backwards motion, A pair of pneumatic cy? 
linders 63 and 64 are provided, one at each UO 
side of the hopper, to provide the motive 
force for the pushing-up board. The con- 
trol of these cylinders will be described later. 

The apparatus so far described provides 
means for weighing the material delivered to 115 
the scale pan, stopping the feed of that 
material, allowing it to fall from the scale 
pan, and pushing it towards the likerin. It 
does not however deal with the problem of 
timing the opening of the scale pan, and 120 
making adjustments to correct early and late 
weighing. These problems are dealt with 
by apparatus which will now be described. 

Fixed on the frame below the scale pan 
is a variable speed unit 100, having an input 125 
shaft 104 driven by a chain drive 102 from 
the delivery rollers 49 of the scribbler. 
Therefore, the unit 100 is driven in timed 
relationship with the scribbler. An output 
shaft 106 on the unit 100 is used to drive a 130 
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series of cams as will be further described. 

Referring now to Figures 5, 6 and 7, the 
unit 100 is housed in a rectangular box 108, 
traversed by the input and output shafts, 
5 mounted with their axes parallel, in suitable 
journal bearings 110. A metal disc 112 is 
fixed on the input shaft 104, and a similar 
disc 114 is fixed on the output shaft 106. 
These discs are of such a size that they have 

10 a considerable area of overlap. That is to 
say, each disc approaches quite near to the 
shaft on which the other disc is mounted and 
there is a lozenge shaped area of overlap as 
is shown in Figure 5. 

15 A ball thrust bearing 116 is arranged on 
each shaft 104 and 106, between the disc on 
that shaft and the side of the box, the two 
bearings being on opposite sides of their re- 
spective discs, so as to be adapted to resist 

20 thrust tending to seperate the discs. A com- 
pression spring 118 extends between the disc 
114 and its bearing 116. The inner faces of 
the discs are covered with a rubber lining 
120. 

25 An adjusting rod 122 is mounted for rota- 
tion in bearings 124 and 126 in the box 108, 
and this rod extends longitudinally of the 
box (i.e. at right angles to the input and out- 
put shafts) above the two shafts 104 and 106 

30 (see Figures 5 and 6). At one end the rod 
122 projects outside the box, and is fitted 
with a hand-wheel 125. The middle portion 
126 of the rod is screw-threaded, and a car- 
rier block 128 is screwed internally to fit on 

35 this screw-threaded portion. Collars 130 
and 132 are also fitted on the screw-threaded 
portion of the rod, but these are screwed to 
the ends of the screwed portion, where they 
act as stops for the axial movement of the 

40 carrier block 128. 

At its lower end, the carrier block is bi- 
furcated and a roller 134 is mounted for 
rotation on a shaft 136 fixed across the bifur- 
cated portion. The axis of this roller 134 is 

45 parallel with the axis of the adjusting rod 
122, and in the plane which contains the 
axes of the two shafts 104 and 106. The 
periphery of the roller is barrelled or convex, 
and is preferably covered with rubber or 

50 plastics friction material. In fact the whole 
roller 134 may be made of such material. 
The stops 130 and 132 on the rod prevent 
the carrier block taking the roller out of the 
area of overlap of the discs 112 and 114 so 

55 that its perpihery always engages with both 
discs. 

When the input shaft 104 rotates, the 
roller 134 is driven by frictionai engagement 
of its periphery with the side of the~disc 112. 

60 The roller in turn drives the output shaft 
106 by frictionai engagement with the other 
disc 114. If the land-wheel 125 is turned, 
the adjusting rod 122 is also turned, and the 
carrier block 128 moves to adjust the posi- 

65 tions of engagement of the roller 134 with 



the two discs 112 and 114. When the roller 
134 is near to the axis of the input shaft, 
there is a reduction in speed from input to 
output shaft, and when it is near to the axis 
of the output shaft there is an increase in 70 
speed from input to output shaft. The 
actual ratio can be varied by turning the 
hand-wheel. 

As illustrated in Figure 7, brackets 136 
and 138 are fixed on opposite sides of the 75 
box 108, and there are five lower operated 
pneumatic valves 140, 142, 144, 146 and 148 
fixed on these brackets two on one side of 
the box and three on the other. The output 
shaft 106 extends on both sides of the box, 80 
and five cams 150, 152, 154, 156 and 158 are 
fixed on these extensions, each cam co- 
operating with a corresponding lever 162 to 
operate Ihe valves 140, 142, 144, 146 and 
148. For this purpose each valve lever has 85 
a roller 164 at its lower end, which acts as a 
cam follower by rolling on the periphery of 
its corresponding cam. 

The purpose of the cam operated valves 
will appear later, but it will be noted that 90 
they are all operated once per complete rota- 
tion of the shaft 106, i.e. once in each cycle, 
that the cycle time is directly related to the 
speed of the scribbler, but that the cycle time 
is capable of beine varied and pre-set manu- 95 
ally. 

Referring now to Figure 4 of the drawings, 
the variable speed unit 30 is of the type in. 
which the effective ratio can be varied by 
rotation of a shaft 170 which projects hori- 100 
zontally through the side of the unit, into a 
housing 171 fixed on the unit. 

Fixed on the shaft 170 is a toothed wheel 
172 (only some of the teeth are shown in 
Figure 4) so that the shaft 170 can be rotated 105 
to adjust the speed ratio of the unit by turn- 
ing the wheel 172. A pair of pneumatic cy- 
linders 173 and 174 are fixed on the housing 
171, facing each other, and each carries on 
its ram a pawl 175 which engages with the 110 
teeth of the wheel 172. The pawls 175 are 
pivoted and spring loaded into the positions 
shown, so that if either ram is projected (by 
air pressure applied to the cylinder) the pawl 
will push the wheel 172. but on its return 115 
stroke, the pawl rocks on its pivot against 
its spring loading, to allow the pawl to slide 
back over the teeth of the wheel 172. When 
the ram is fully retracted, the pawl is out of 
engagement with the teeth of the wheel 172. 120 

A spring loaded ball 176 is provided in 
the housing 171, for engagement with the 
teeth of the wheel 172 to" help to retain the 
wheel in any position to which it is moved 
by operation of the cylinders 173 and 174. 125 
This ball will hold the wheel during any 
period when the machine is inoperative. Dur- 
ing operation however, the spring loaded 
ball may not be an adequate stop, and the 
wheel might spin when forced round by one 130 
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of the pneumatic cylinders. To prevent this, 
there is a pneumatic stop cylinder 177 fixed 
on the housing 171. Within the cylinder 
177, there is a piston 178 carrying a plunger 
5 179 which is engageable with the teeth of 
the wheel 172. The piston 178 is loaded by 
a compression spring 180 to the position 
shown, where the plunger locks the wheel 
172 and there is a cap 181 screwed on to the 

10 outer end of the cylinder 177, to provide 
means for adjusting the pressure of the 
spring 180. An air inlet hole 182 is pro- 
vided on the inside of the piston 178, so that 
air admitted to the cylinder forces the piston 

X5 outwards to release the wheel. 

At two positions around the periphery of 
the wheel, two teeth are cut away (as shown 
at 183) to provide limits for the movement 
of the wheel under the influence of the pawls 

20 175 ? and these limits correspond with the 
maximum and minimum ratios of the unit 
30. 

It will now be understood that the driving 
mechanism provides a means of adjusting 

25 the timing of the weighing. If the mechanism 
weighs early, then the unit 30 is adjusted 
(by operation of the cylinder 173) to de- 
crease the speed of the feed elevator 16. On 
the other hand if the mechanism weighs late, 

30 then the cylinder 174 must be operated to 
increase the speed of the elevator 16. So 
long as the mechanism is weighing at the 
correct time, then no adjustment in elevator 
speed is required. 

35 The pneumatic controls required to pro- 
vide these automatic adjustments will now 
be described, but first reference must be 
made to the functions of the five cams 150, 
152, 154, 156 and 158 shown in Figure 7, 

40 and their respective valves 140, 142, 144, 146 
and 148 which are also shown (diagram- 
matically) in Figure 8. The valve 140 is re- 
ferred to as the early weigh valve and its 
cam is set so that this valve is opened 

45 throughout that part of the cycle during 
which a fall of the scale pan would be an 
early weigh. The valve 142 is the correct 
weigh valve and its cam is set to open it 
during the part of the cycle during which a 

50 fall of the scale pan should occur for correct 
weighing. The valve 144 is the late weigh 
valve, and its cam is set to open it during 
the late weigh part of the cycle. The valve 
146 is the scale door valve, and its cam is 

55 set to operate it immediately after the late 
weigh period. Finally the valve 148 is the 
pushing-up board valve and its cam is set to 
operate it immediately after the operation of 
the scale door valve. The cams are so ar- 

60 ranged that there is a dwell period between 
the operation of the pushing-up board valve 
148, and the operation of the early weigh 
valve 140 on the next cycle. The circle 
around which the valves are shown arranged 

65 in Figure 8, represents one cycle of the 



weighing mechanism or one revolution of the 
output shaft 106 of the unit 100. 

Mounted on one side of the hopper 10 is 
a pneumatic control panel 20Gj and this 
panel carries the following items of equip- 70 
ment: — 

(1) Three pilot operated piston valves 201, 
202 and 203, fitted with flow controls and 
each of which is of the type , wherein the 
input of air under pressure can be directed 75 
to either of two outlet ports under the .in- 
fluence of pneumatic control signals, -and 
the exhaust can be adjusted manually to 
control the speed of operation of the pneu- 
matic cylinders controlled by those valves. 80 

(2) A filter 204 and a lubricator 205 for a 
compressed air supply (not shown). 

(3) A second air filter 206, and 

(4) A manifold 207 provided with a manu- 
ally operable plunger 208, the purpose of 85 
which will appear later. 

The operation of the pneumatic controls 
will now be described. 

Air under pressure enters the control sys- 
tem at 209, and passes through the filter 204 90 
and lubricator 205 direct to the manifold 
207. From the manifold, air is supplied via 
the pipes 210, 211 and 212 to the valves 201, 
202 and 203, and via the pipe 215 to a push- 
ing up valve 216 which is arranged on the 95 
pushing up board slide, so that it will be 
operated at the end of the stroke of the 
pushing-up board 60. Some air passes 
through the pipe 213, the filter 206 and the 
pipe 214 to the servo valve 56. Also, a pipe 100 
217 leads air from the manifold 207 to both 
the valves 146 and 148, and through the 
pipe 218 to the valve 57. This is the condi- 
tion when the mechanism is started. 

Whenever the scale pan weighs, the servo 105 
valve 56 will cause operation of the valve 57, 
and air will pass through the valve 57 and 
via the pipe 219 to the pilot valve 203, and 
via the pipe 220 to the valves 140 and 142, 
and via the pipe 221 to a bulking pilot valve 110 
222. Whether the air thus supplied to the 
valves 140, 142 and 222 can flow through 
those valves depends upon the action of the 
cams on the variable speed unit 100. The 
flow of air into the pilot valve 203, opens 115 
that valve so that air flows through it along 
the pipe 223 to operate the cushioning cy- 
linder 59, and project the ram of that cy- 
linder. 

Supposing that the pan weighs during the 120 
early weigh part of the cycle; the valve 140 
will be open, and consequently air from the 
pipe 220 will flow through that valve, but 
not through the valve 142 (which will be 
closed). The air which flows through the 125 
valve 140 will travel along the pipe 224 to 
the cylinder 173, causing operation of the 
cylinder 173 to reduce the speed of the ele- 
vator 16. At the same time, some air will 
travel along a pipe 225 to a shuttle valve 130 



6 



1,044,541 



226, and from this valve via a pipe 227 to 
the cylinder 177, which releases its plunger 
179 and allows the wheel 172 to be rotated 
by the cylinder 173. 
5 Eventually, the valve 140 will close (cut- 
ting off the air supply to the cylinders 173 
and 177, so that their rams will return under 
spring loading to the set position) and the 
valve 142 will open. This merely allows air 

10 to pass via the pipe 228 to the valve 222. 
Operation of the valve 222 causes its air 
supply (from the pipe 221) to be connected 
with exhaust, and prevents that air supply 
passing via the pipe 229 to the valve 144. 

15 Therefore, when the valve 144 (late weigh 
valve) is opened by its cam, nothing will 
happen, because there is no air supply to 
that valve. 
When the valve 146 is opened by its cam, 

20 air flows through it, and through the pipe 
230 to the pilot valve 202. The pilot valve 
is then opened to allow air to pass through 
the pipe 231 to the pan door cylinders 55 to 
open the doors and allow the pan to empty. 

25 A branch pipe 232 from the pipe 230 allows 
air to flow to the baulking valve 222 to reset 
that valve. 

Finally, the valve 148 is opened, and air 
flows through this valve and via a pipe 233 

30 to the opposite side of the valve 202, which 
is then reset, so that air flows through it and 
through a pipe 234 to the lower ends of the 
cylinder 55 to close the pan doors. From 
the pipe 233, a branch pipe 334 leads to one 

35 side of the control valve 201, so that air flow- 
ing through the valve 148 and the pipe 233 
operates the valve 201, so that the mains air 
supply from the pipe 210 passes out through 
the valve 201 and a pipe 235 which is con- 

40 neGted to the pushing-up board cylinders 63 
and 64 and this causes die pushing up board 
to be projected. A further pipe 236 is also 
connected to the pipe 233, and air flows 
through this pipe 236 into the control valve 

45 203, to reset that valve. This has the effect 
of allowing mains air supplied to the valve 
203 through the pipe 212 to flow via a pipe 
237 to the lower end of the cushioning cy- 
linder 59, and thus the cushioning ram is 

50 retracted upwards. 

As soon as the scale pan empties, it begins 
to move upwardly turning on the pivots of 
the levers 45 and 46, and this releases the 
servo valve 56, which in turn closes the 

55 valve 57, so that air is no longer supplied 
via the pipe 219 to the pilot side of the valve 
203, and to the valves 140 and 142 via the 
pipe 220. Whilst the cushioning ram of the 
cylinder 59 is ascending, it is possible that 

60 air may be supplied to both ends of the con- 
trol valve 203 and for this purpose, this valve 
is a differential valve, which will return to 
its original position, if air pressure is ap- 
plied at both ends. When the pushing up 

65 board reaches its outer extremity, part of the 



pushing up board strikes the plunger of the 
valve 216, and this allows mains air sup- 
plied through the pipe 215, to pass through 
the valve 216 and through a pipe 238 to the 
control valve 201, which is thereby reset so 70 
that mains air passing through this valve 
then flows out through a pipe 239 to the 
outer ends of the cylinders 63 and 64, re- 
turning the pushing up board to its original 
position. This is the full cycle of operations 75 
which is carried out if the mechanism is 
weighing early. 

Supposing now that the mechanism is 
weighing correctly when the valve 140 is 
opened by the early weigh cam, no air will 80 
be supplied to that valve through the pipe 
220, because at that time the scale pan will 
not have descended, and consequently the 
valve 57 will not have opened. However, at 
some time during the period when the cor- 85 
rect weigh valve is open, air will be sup* 
plied through the pipe 220, because the scale 
pan will descend opening the valve 57, and 
air will then flow through the valve 142 to 
operate the baulking valve 222, but no action 90 
will take place on the variable speed unit 30 
because no air will be supplied to either of 
the cylinders 173 and 174. Thus the mecha- 
nism will continue to operate its elevator at 
the same speed as before. 95 

Following on the operation of the valve 
142, the same sequence of operations will be 
performed as previously described. 

Supposing now that the mechanism is 
weighing late, then nothing will happen 100 
when the valve 140 is opened and similarly 
nothing will happen when the valve 142 is 
opened, because no air will be supplied via 
the pipe 220. since the scale pan will not 
have dropped to open the valve 57. This 105 
means that no air will be supplied to the 
pilot side of the baulking valve 222 which 
consequently will remain in its set position. 
As soon as the scale stan does fall, air will 
be supplied via the pipes 220 and 221 to the 110 
valve 222, and will flow through the valve 
222 and the pipe 229 to the valve 144. Since 
the valve 144 will at this stage have been 
opened by the late weigh cam, the air will 
flow through this valve, and thence through 115 
a pipe 240 to a shuttle valve 241, and then 
via a pipe 242 to the cylinder 174. This will 
then operate to turn the wheel 172, so as to 
increase the output speed of the variable 
speed unit 30. Consequently, the drive to 120 
the elevator 16 will be speeded up. From 
the pipe 242. a p>ipe 243 leads to the shuttle 
valve 226, and air flowing through this pipe 
243 then flows from the shuttle valve 226, 
via the pipe 227 to operate the locking cy- 125 
linder 177 to release the wheel 172 at the 
time when the cylinder 174 is operated. 

After operation of the late weigh valve, 
the pan door valve 146 and pushing up 
board valve 148 will carry out their usual 130 
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operations, but the air supplied via the pipe being adapted to stop the conveyor when SO 

232 to. the baidfcmg valve 222 will have no the pan revives a predetermined we^f 

effect because the baulking valve will not material, and a control mechan^ cSr£ 

have been moved from its original set posi- ing three control devices adapted toS 

£ ^„ . actuated successively by a timing mechanism 

twL« P ^ System Just described m timed relatior^n^with the pro- 55 

ISSS ^ OVld f 311 arrangement for cessing machine, these control deviceTbdne 

complete automatic control of the weigh- arranged to cooperate jn such away ^ST! 

feed mechanism. However, for cer- fourth control device adapted to be TacSed 

o^iTr Jn^ 7 \ n ?° essaiy to ^ * e as to regulate a variable 

operate the control mechanism manu- speed drive to the conveyor so that if the 60 

ally, and this is the reason for the pro- Weigh-pan weighs early ^.before me a? 

vision of toe manually operable valve 208. propriate period in the cycle of SetohS 

15 from the^folffi^ ^ ^ °? fl i?S ^4^° ^ a ««* feed of roS 

15 from the manrfold 207 through the valve 208 to the processing machine) the speed of the 

and a pipe 244 to the cylinder 174. Thus by conveyor is reXed; ™wdglSweigS 65 

continual operation of the manual valve 208, correctly there is no change clffip^ed of 

it is possible to adjust the output speed of the conveyor, and if thTW^Wwkhs 

™ J e ^ W mechanism ' . to a maximum. For late, the speed of the conveyc? is^<Sd 

* Sh^PST" *£ to 0perate 2 - ^ dement as cfied Satm 

this manual valve until a maximum speed 1, wherein a fifth control device is adapted 70 

fjfZf « Md then + le ? l utoma ? c «»• to ta 0P«** a th * weigh pai*eigh?eSy 

SJ? ° ve £ .«»«««* of the weigh-feed or correctly, to prevent any dterafioninth? 

25 feSnK t0 bnn S the speed to that which speed of the conveyor due to Sequent 

43 is reqmrea. actuation of the control device associated 

Further reference to Figure 8 shows that with late weighing associated 

there may be two further cylinders which 3. An arrangement as claimed in Claim t 

are shown, dotted at 245 and 246. these cy- or Claim 2, in wSch £ S3 £vict°Le 

knders being connected to operate simul- valves for k pneumati™rTrtouSSe^ 

30 toeously wath the cushioning cylinder 59. 4. An arrangement as dffl fadSSS 

The cylmders 245 and 246 are provided if it in which the valves formbg KrsrSee 80 

I l m £t £ S ™ U Z to p 5 contro1 fla I« m devices are adapted to be oraaSd 

Je hopper frame above the scale pan. to cut by cams driven in timed relatio^Kfth 

n f ^1 S u Pply <? f ffl 5 008 material falhng ^ processing machine KJaUOnsmp wrth 

35 from the hopper into the scale pan. I n that 5. An arrangement as claimed in anv one 

^ %?^T te0 Ji apS 7^ d > °^ ted rf Claixas 1 to 4 - itt wWchSTvikb'e LS 85 

by the cylmders 245 and 246 in much the device comprises a unit MwhidhraeiS 

aS e bvl e a cv«nd^ I ^ Pa11 dOOTS 316 OT ^raulic^nders « SSSTSS 

nn ™^ the cylinders 55 trol the variable speed drive 

40 The mechanism described in the above 6. An arrangement as claimed in Claim 

example ,s identical with that described in 5. in which the%arSblf sp^unit of5£ 90 

terS C to44^ PPllCati0n Na 9210/63 ***** * adapted top^K TimMte 

*j^2?5^2^^ ^ YA ^'S?oa & d PEACOCK ' 

ing a weigh feed mechanism comprising a " Halifax 

conveyor adapted to supply the material to Yorkshire 

be weighed to a weigh-pan. the weigh-pan Agents for the Applicants. 

aerms?,* ?«Stts ?fe?artrart- 

be obtained 7 
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